Recombinant human erythropoietin protects against brain injury through blunting the mTORC1 pathway in the developing brains of rats with seizures.
Recurrent seizures can result in neuronal death, cognitive deficits and intellectual disability, which causes devastating damage in children. Recombinant human erythropoietin (rhEPO) is considered a neuroprotective factor in many nervous system diseases. However, the precise mechanisms through which rhEPO exerts its neuroprotective effects on epilepsy remain unknown. Thus, in this study, we determined whether rhEPO protects against brain injury by inducing cortical neuronal autophagy through blunting the mammalian target of rapamycin complex 1 (mTORC1) pathway in the developing brains of rats with seizures. We used kainic acid to induce recurrent seizures in rats. Nissl staining and TUNEL analysis were used to evaluate the neuronal damage and apoptotic cells. Western blot analysis was employed to evaluate the phospho-mammalian target of rapamycin (p-mTOR)/mTOR protein ratio, the phospho-ribosomal protein S6 (S6)/S6 protein ratio, the microtubule-associated protein light chain 3 (LC3) II/I protein ratio and sequestosome 1 (P62/SQSTM1) protein expression levels. rhEPO reversed the decrease in the number of Nissl-positive neurons and the increase in the number of apoptotic cells in the kainic acid group. Notably, rhEPO induced autophagy and inhibited the mTORC1 pathway to protect against brain injury in rats with seizures. Treating rats with rapamycin blocked the mTORC1 pathway and masked the abovementioned effects of rhEPO. Based on these results, rhEPO protects against brain injury by activating autophagy through blunting the mTORC1 pathway in developing rats with seizures.